Coronary vasodilator capacity and hypertension-induced increase in left ventricular mass.
An increase in left ventricular mass represents a compensatory response of hypertensive heart to augmented loading conditions. The concept of inappropriate mass has been proposed to define an increase in left ventricular mass higher than needed to compensate for increased workload. To assess whether inappropriate left ventricular mass is associated with more severe impairment of coronary vasodilator capacity, 64 untreated middle-aged hypertensive patients without significant coronary artery stenosis and 14 normotensive volunteers comparable for age and gender were studied by transthoracic and transesophageal echocardiography to evaluate left ventricular mass, geometry, and coronary flow velocity response to adenosine. Thirty-three patients had appropriate and 31 had inappropriate increase in left ventricular mass, whereas all normotensive control subjects had appropriate left ventricular mass. Compared with control subjects, minimum coronary resistance (0.87+/-0.18 mm Hg per second/centimeter) was increased in both hypertensive subgroups, more in those with inappropriate left ventricular mass (1.34+/-0.23 versus 1.19+/-0.23 mm Hg per second/centimeter, P<0.01), who also exhibited lower afterload-corrected midwall shortening and ratio of peak early and peak late velocities of transmitral flow profile. In hypertensive patients, minimum coronary resistance was related positively to absolute and relative left ventricular wall thickness (r=+0.33 and +0.35, both P<0.01) and negatively to midwall shortening and ratio of peak early and peak late velocities of transmitral flow (r=-0.32 and -0.31, both P<0.02). Thus, in the hypertensive heart, a deviation of left ventricular mass from values compensatory for increased cardiac workload is associated with lower coronary vasodilator capacity, depressed left ventricular wall mechanics, and abnormal left ventricular diastolic filling pattern.